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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the composition for a 
reflection preventive film material high in light absorbance and 
good in resolution and independence of film thickness and 
superior in a resist pattern and high in dry etching speed and to 
provide a resist pattern forming method by using this 
composition. 

SOLUTION: The reflection preventive composition contains a 
polymer compound having, on the side chains, structures each 
represented by formula I or II in which W is a bonding group to 
the main chain of the each polymer; Y is an O or S atom or a 
=N-V group; each of Z1 and Z2 is an electron donative group; 
(m) is 0, 1, or 2 and (n) is 0, 1, 2, or 3, and when each is 2 or 3, 
each of Z1 and Z2 may be same or different; and V is a hydroxy 
or NH2 or 1-20C straight or branched or cyclic alkyl or 5-1 4C 
aromatic or heterocyclic or 1-20C alkoxy group, each optionally 
substituted. 
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x— 2-x?;l/^;l/t*^^x-f^ t t Fp^ 
:>x?-jUb'x;Ux — f-jb, >>x^u>yy xj— ;Ub'x;l, 

?-;br 5 y x^;Ubx;i/X — fJk ^^-;UT ^ /x?;l/ 
b'xjbx — <r;k <>y;l/t'x;bx^fik fh7t F 
n-7Jb^ y ;Ub*x;Ux---r;u&<*0 . bTx;l/T 'J — ;Ux 
(#f]xj£b'xjb:7 * x;i,x-fvt/, fx;u F >j;u 
x— -r;U, t'xj^uj^iXjl/X-fik b*x;U- 
2, 4-y^a;l/7ix;bx-7-;k ^x;U^:7 ^;l/X 
— r;k b*x;iVy> h ^x^x-^ft*!:) ; b*x;l,x 
tfdx^ b*x;u K tx;Mv^ 

U— K t^xjl/ h ^Jl/T-fe^*- K fcTxjl/^x^;l/ 
T-fef— K tx/MU-F, t'xjl/^ai-h, b 
x;b^p;l/7^f-F v tx;U*^n;Uy -fef*— h , t: 

tx;i/7xxmf-k t-x^r-bFr-fef-F, 

b'x;uv^c3^+->;l/^;U^->b- h £Jt#^b*x 
;k lf;U=F;l/^b*x;i, v ^ n;b£Jt#^b*xjk f^h^ 

[0 042]x?u>t #JpU*, X*U>, 

> 4 h y^^ux^bx x^;ux^u>, sxx^ji/x 

>. ■^>> ? ;i/^^U'>. ^n;uy ^;i/X^u>, h y ? 

h + ^y ^JUX?-U>&£) . T^x/^v'X^U^ (#1 

^h^>x^u>, 4-^ h^>-3-^?;ux 
>>y h+^X^U^i*) , ^P^>X?U> 

n;l/X^u>, 7* h ^cuux^ux ^>£#n;l/X 

^u>, ?;U;*-;l/X^u> v h'j7Jl/^U^U>, 2 

^-3 - F'J7il/t;M^Xf l/>^£) , tFP 
*^X*U> (WU*, 4-bFPf^^Uk 3- 
tFP + ^fU>, 2-tFP^fUX 4-fc 
Fat^- 3 -^^ux^ux 4-tFP+^-3, 
5 - v^^;bX?-U>, 4-t FP + ^-3-^F^^ 
x^u>, 4-tFa+i/-3- (2-tFP^^> 
X7-U>fr<h') v *^^?l/>;^Ph> 
Hxxfji/i, 9ah>WlTJl*)i> 
^PF>i^;k ^aF>@|[M^k ^y-fey>* 
y^Ph*-h&£) ; 4$^mv>T)\,*M& (fflfL 
\* % -Y£n>^^^k -Y£xj>^x?-;k ^£xi 



C8) 1 0 - 1 8 6 6 7 1 
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>>T^*JUxxf-;i/SI (#J;Ui, i/^^7H/-F, 
^f;l/77b-h^i') Xte^yyjU+Jl/XXT^U 
S;y*y;i«. -***y;i«. *y*p> 

fttTkv U -Y 7[/^ F , r^'JDxF'^k 
y^^'iPxF'JJk 7U^pxF'j;W*S, 

C o o 4 3 ] &*vr<>, is^^b^ftoj»ag«tt*i««> 

10 Ko+i/x^jU y*y U— K 2 - b FP + ^ 

^Dfjb (^j?) 7^'JU-F, x^U>^';p-;K 
(^£) 7^'Jk-F, #U x^u>^y n-j^y 
(^^) 7^'JU-F, 7 , Pb'U>^^-^y 

(^^) r^y^r? F'^^7-. t'xji/7^3^Jk 

tFP + ^f-U>, tFP + ^^^Xf 

LC^ *ftLK^-rxy^>^3fiK4fiT$ti:rtc^y"7 

-offlimtmzRHtc&xzmre* m.mm - 1 o 

TfcJ:l> 0 ±fE— tta£ (VII)X« (VIII) -Ctj* 

[0 04 5] — JHA (VII)X« (VIII) tC*5C^"CR z « 
*3R«-?-, ttBRJRT-, JWJR-T, ->7/M 

A5i. »-CH 2 OH1. -CH 2 OR 4 . 

30 xb-ch, ococh, m*m-rzimeim*ik 

To $?$0<ti, A^-CONHCH, OH, -CON 
HCH 2 OCH 3 , -C. H 4 CH 2 OH, -C, H 4 
CH 2 OCH 3 , -CONHC (CH 3 ) 2 CHCOC 
H 3 ^Ji/vy^iJSJSS-itfcS-r^S. Btt, 

[0046] 
Cffcl 71 

40 — 0-CH 2 -CH— CH 2 — C02-CH 2 -CH— CH 2 
— CO*— CH 2 CH 2 C02— CH 2 -CH— CH 2 



[0047] sas^^k^*©-**: 

( I ) (II) T^Sn-5«»«:W-r-5««3ii 

L/«JS#fl[©^Wfiibr«l 0-9 911%, $f$0 
<«30-97ffll%, E«:»*L<«5 0-9 5SS 



(9) 



15 



ib-«5S (vii)Xtt (vni) -CTnstissasttSfcw-r 

CC>tfL,r, 2-5 0Il%«K. <fcf9»*L<« 

<c«s<,>t, ±aa— tt£ ( i ) xwh»s: (n) rssti 

S*0ilb«*#fiROP-«K (vii)Xtt (VIII) *C^n 

[0048] 
[ftl 8] 



CH 3 



~(CH 2 -Cf 

C0 2 C 2 H 4 — 0- 



xo 



(1) 



CH 3 



20 



H O 



COgCaiV- N-C 



(2) 



— ^CH 2 -C^» 



O 



CONHC 4 H 8 -0-C 



CH 3 



— (JcH 2 -C^- 



COzCH 2 CH-0-C 
CH 3 



"00 



"CO 



(3) 



(4) 



30 
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[0 04 9] 
[ftl 9] 



H 

I 



~(CH 2 -C^- o 

00202^002^-0-0-^1^] (6) 



H 



— (cH 2 -C-V- 

°iXO 

H 

^CH 2 -C^- 



(7) 



O— C 
ii 
0 



CH 3 



(8) 



CO2C5H1Q 



-<XO 



(9) 



[0050] 
UtZO] 



— (CH S 



CH 3 

V ?, 

COjCHjCHCHj-O-C 
OH 



"CO 



(5) 



40 



(10) nmW- 1 0 - 1 86 6 7 1 

17 18 
CH 3 CH 3 

-^CH 2 -C^- o "( CH2 "?)" < 10) 

C02C 2 H 4 -0-C-j^|^ C02CH 3 

CH 3 CH 3 CH 3 

I H O C02CH 3 CO^^-OH (11) 

C0 2 C 2 H4-N-C- " ^ 



H H H 

i\ /i 



^CH 2 -C^- ~(cH 2 -C-)- ~(cH 2 -C-)- (ia 

T 



0 C0 2 C 3 H 7 C0 2 C 2 H 4 -OH 

CONHC 4 He-0-C- 



CH 3 CH3 



— ^CH 2 -C-^- o — ^CH 2 -C^- <lg> 

C0 2 CH 2 CH-0-C- r - i! ' r V^1 C0 2 CH 2 CH-OH 



CH 3 CH 3 



CH 3 H 
— ^CH 2 -C^- 0 -^CHj-C^- (14) 

COaCHzCHCHa-O-C-f^Y^l CN 
OH 



[0 0 5 1] 



U12 1 ] 



(11) ttm¥ 10- 1 86 6 7 1 

19 20 

H 



-^CH 2 -C^- -(CH 2 -C^- 



O CC^C^OCal^-OH (15) 



H CH 3 
I \ / I \ 

" ' (16) 



C0 2 C z H 4 -OH 



—(-CH 2 -C^- 4cH 2 -C^~ -^CHj-C-jj- (17) 

V o-C-j^|^| OH X CC^CHa 



CH3 CH3 

-K{> i^-fr (18) 

CO 2 C 5 H 10 -N TJJ) CC^C^-OH 



[0052] 



Ut22] 



(12) 
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21 



22 



CH 3 



CO z CH 2 CHCH2~0- 
OH 

CH 3 



O OH 



(19) 



C0 2 CH 3 



C0 2 CH2CHCH2 -0-C-|«' , ^ s |^S C0 2 CH 3 



OH 



H 
I 



OH 

H H 



— (■ CH 2 - C X- — £cH 2 -<A (CH 2 -C^- 



C0 2 CH 3 



(21) 



O-C 

ii 

o 



— ^OCO COO-CHzCHaOCHzCHa-^— 



(22) 



— ^NHCO CONH-CH2CH 2 OCH 2 CH 2 



(23) 



[0 0 5 3] 



Ut2 3] 



(13) ftfflW. 1 0- 1 86 6 7 1 

23 24 
CH 3 H 

i \ /_ r. 

(24) 



CO^H 4 -0-C^V^l CONHCH 2 OH 



CH 3 H 

—£cn 2 ~cj- H O ~( CHa ~?3" (25) 

CO^H.-N-C-^Q CONHCH 2 OCH 3 

H H 

— (CH 2 -CV o -^CH 2 -C^- (26) 

C0NHC 4 H 8 -O-C^V^ CONHCH.OCOCH3 



CH 3 H 
— ^CH 2 -C^- -^CH 2 -C-^- -£ C H 2 -cy 

O CONHCH 2 OH COaCzHiOH 
C0 2 CH 2 CH-0-C^^Y^S (27) 
CH 3 ^5 ^i^\^ 

CH 3 H H 

— ^CH 2 -c\- _^CH 2 -C^- ~^CH 2 -C^- 

CONHCH 2 OCH 3 COjjCa^OH 

C0 2 CH 2 CHCH 2 -O-C--^ ^z^- 
OH 



[0 054] 



(14) ttffiW- 1 0- 1 8 6 67 1 

25 26 
CH 3 H CH 3 

_^CH 2 -C^- -^CH 2 -C^- -^CH 2 -C^- 

CONHCH 2 OCOCH 3 COzC^OH 
9 (29) 



CO^H^C^- O - C 



H CH 3 H 

— ^CH 2 -cJ- — ^CH 2 -C^h ~^CH 2 -c}- 

C0 2 CH 2 -CH^CH 2 COaCz^OH 

0 (30) 



O-C 

ti 

o 



H H CH 3 CH 3 

— ^CH 2 -C^- -^ C H 2 -C^--^CH 2 -C^- ^CH 2 -C^- 



o-c 

it 
0 



oh " i caji 

C0 2 CH 2 -CH- CH 2 UU2 ^ 

\ Q / (31) 



CH3 H CH3 

—^CH^-cj- -^ C H 2 -C^- -^CH Z -C^- 

| ' O CONHCH 2 OCH 3 COjCy^OH 

0 



[0 0 5 5] *m}<DKmffi±m*j&f&t2>m&^Ht£t 
[0056] *m*(D)xmM±m%ftm?z>^ftTit£ 

1 0 0 0-1 0 0 0 000, 0£ts<te 2 0 00-30 
0 0 0 0, $6^^K«30 00-2 000 00r 

mmmj&wtpo-smmt 30-100 m&% 

WJK. 9W£L< ^5 0-9 0mm%X?&2> o 

[0057] *mM<Dfcmm±mmmmf&mcte, ± 

tmicmmimtLx (b> zm* (c) 
[0058] *&w<D&mM±mtfnmmf&mcto^z 

(a) f&fttt&C, (b) ^iitM^n^^? 



30 >fbim yr^sMti^ y;n-^^ij;Kb^ 
$/ck« urfb^M*, ( a ) ^cD^^-^^i^^jn 

^ UT^ft^CDti^iJ 3 - 4 fir &£o 

40 [0059] ct\h<o^^K2-)vm^mt^mm^ti 
y * )\s*ism$<Dwmmout±TTmm? £ c i k 

-;ug#W^b^^^g1*«i#^Tr^^^n'j K<t 
so MSmftTZctlcjzKtmhtiZ. 
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[0 06 0 ] MT. Cft6<0±SES»*§:«-r&ffc*«J 

1 - 5 ffl#T > P + is * *Mt L tcit^mt tdtZZOU 

^T^a>, -T b ^7 s* ^D-Jb^Tt 5 ><D 1 ^- 3 i@CD 
^ ^ D F * %s* *Mtlstcit&m*tM*<D 

<D 1 — 3 * P - )IM&T isv* is J * Mt L tcit 

[0 06 1 ] yja-WJiW^tliltH Will* 

3— jp^ ;k t b^s!3*a-)itft)zi-)i<o 

V^<Dji^a-)^m<D 1 -3fI#M b^risJ^JlitLtc 20 
£ )UDs( * P - )IM<D 1 ~ 3 {I#T isU * is* 
[0 0 6 2 ] ^UTft^iOr^ fflfL&T b 5 J * 

^n-;i^ utcd l ^3f@(Dy ^p-;ug/)M h^>y 

* u r & 6*1 
[0 0 6 3 ] *»W©SI*IW±fl|»»4ffl«fiS!»6c*5WS 
( b ) J5S^cr>^WS«^H^CC»Lr 2 -5011 30 

[oo64]*fc, *mi<D&Mffi±mmmmf&mc 
fct^r (a) ;&fr<t<hfccc 4 (c) t&fttox^mzn 

s-Mt&to. +7 F~;Mb£«W*fc«:b FP=^>7> 
F^-fe>{b^«»B\ (b) f&#cDt§££|i*tf§ v &«»tc 
(a) ^i±iD7* F U^X F£cr>>f>*-S 

mtm.* 3 6 tc^ib £ 4>or & £ . 40 
[0 0 6 5 ] (c) mftlC&£tl2>S*a-)m, Tis 

n^isj^jimstcteTJizUrissi 9-)im<omt I 

^14(Dtl^>6^xy-;^OH»CD2{i, 4&^*T^ 
r-n^b^K tFo + i/7>h7-b>(b*»li, OH 

r & O H 2 fiUa»j**B»r * o T fcg&S£W U 50 
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[0 06 6] Ctl&0^?P-;bS£mb£tt«7x>' 
- ;Utt O H m<0 2 (4 $ fc tt 4 <jfi^** JSC^r * 57x^ 

^>o T^D*i/y^;i/S*W{b^ft« t ±i2^^P-;l/ 
»*W{b^«5**SttftB«SaETT^JU^P U F<kRj£ 

[0 06 7 ] #«Mb^«Ji OT «7 ^ y-;U|40 HSCD 
2(4*/c«4(4*s*g8W)7*> r -;Mb^!». t7h- 
tKD+^7>h7-fe>fb^ 
o in - , p-^UV— 2, 3-+^U^- 
2. 5 -+ 4 >i//-;K 3, 4-^>uy-;k 
3, 5- + ->u^-;i/, t^^r? x y-ju- A^i'cDt'x 
4. 4' -extFu^^t'7x-;k 
Tr isP-PA (*Wfb^X* («) ^n°n) . h 
i/bFn^t^^i/A 2. 7-^bFP + ^ 

[0 06 8 ] ( c ) JS^<DA#«i h U 

^^P-^l/^xy-Jl/, b V (J b^isJf-Jl) 7 x S 

b^isstrMkistcitSfy}. bVsi*u-)l>- 
3-^uy-;k F »; F+^^^;b) -3-^1^/ 
-Jl/, b V S*a-)l-3-?l<V-)l><Dl~~2ffi<Ds< 
*v-jim&st b*lsj**Mtl,icit&to. 2, 6 -is 

^^k77W^-A, 7^h^^^P-;Ut'X 
7x7-;l/-A©l -3fi<O^^P-;l/S3&M h+->^ 
^MbOfcfb^, t- h^y^p-;u-4. 4' -t f x 

4' -fcfXt FD^>^i^k T r i s P-PACD 
^+1fy^a-;H*, Tr i s P-PACD-^+lty F + 
isj*?-)lfc^ Tr i s P-PA(D^+it^^n-;M*0 
i-5^1cd^^p-;uS^^ F*>^*;WbGfc{b^ 

& 0 t Ko+t/7> h7-fe>ft^ftil/rit 

1, 6-^tFP + ^^-2, 7 -is\i FP + ^T 

[0 06 9] CtibOit&tyCDtpTft&O^Oteb st 
fD^7xy-;k txtFn^^-p-^i/ 
V-Jk f-F^y^P— Jl^A, Tr i s 



(16) 

29 

P-PA (frHiit^JLM (80 K&) <D^*1TJ*X2- 
9- P - JUS £ T Jl/ ^ * S> > *;Ug(Dp#r SJft 
*»M©«flESJ*<D*Wjl«H»»«:»L t 2 - 5 o m 

[0070] *m*<omMm±mw&mmimicte. & 

[007 1 1 3 6^SeR*»Ji LtBWiLtf, rxi&IJB 10 
ft«oa*ir&»J (CMCH11) «\ SmilS* <*f« 
£j«fl££1S£IB) CCiB*g<DffiJR©l0bfcSL C. 

I. Disperse Yellow 1. 3. 4, 
5, 7. 8, 1 3, 2 3, 3 1, 49. 5 0. 5 1, 5 
4, 60. 64. 6 6. 6 8, 7 9. 8 2. 88. 9 

0. 93. 102, 114 124, C. I . D i s 
perse Orangel, 5. 1 3. 2 5, 2 9, 
30, 3 1. 44, 57. 7 2&C>*7 3, C. I. Di 
sperse Red 1, 5, 7, 13, 17. 1 

9. 43, 50. 54, 58, 65. 72. 73, 8 20 

8. 1 1 7, 1 37. 1 43, 1 9 9M2 10, C. 

1. Disperse Violet 43, C. I. 
Disperse Blue 96, C. I. Fluo 
rescent Brightening Agent 

112, 13 5SO'16 3, C. I. Solvent 
Orange C. I. Solvent 

Red 1, 3, 8, 23, 24, 25, 2 7M4 

9, C. I . Pigment Green 10, C. 
I. Pigment Brown 2^$?iHCCfflC^ 

[0072] mmmmu, h 

y^l/^F^^^^, 40 

y^;i^>y;b) -)U7, y tots y tor 



10-186671 



30 



Jiijy'b m *>\,ij?Y t*y 5^>^<Dlt^ 

8Hrtfb&ft*\ 1, l-^mur, 1, 3-^ 

[0073] ztihoimmm. &mw±mmmm 

[0074] *«^OJSlWI»±Bltmfflffl««JfC«, * 

^?u>xf7';;ix-f;k #y ^^x? 1 u>-k 
f^x-fJk #y* *5>x^b>*W;Ux~^;L^ 

o^y^^vx^uvTii/^^x-^^s, tfy**^ 

U>yx;l/7 x y-;l/X— f^l^CD^y ^^S/x^U> 
r^+Ji/x-^us, jf*!/**fx*u> • #y 

xt7i/-h, v^so-t^ux- k y;n^> 
hy*Ux-K y;l/t?£> h y h3£(Dy^t:* 
^VJIMx^f;^, y* *:>x=Pu>y;ut^> 
^/70U-h, #y *^>x^u>y;l/tf ^>*yA* 

u- k #y**^x?-u>y;l/fc*£> h y tl/x- 

y * * >-x ^ u > y )v t- $ > aik«x x ?*)\,mm<D 

s~*>&nWim#L 17 h -^EF3 0 1, EF3 
0 3, EF35 2 (fr**ffl{b$ <«) ») , ^'7r v 
ZF 1 7 1, F 1 7 3 (AB*^>* («) it) , yp 
7-FFC43 0, FC431 (ffifexy-xA Oft) 
UK 7tfc^-FAG7 10, t-7P>S-38 
2. SC101. SC102, SC103, SC 1 0 

4, sc i o 5, sc i o 6 (mm* («> it) f©7 
7«xmD%nm, t^^p^^'j7-KP3 
4 i cmm^i* cm «> ^r? v>mmi>u< » 

^^^'jm^(S)l^'J7P-No. 7 5, N 

o. 95 (fts«tamt*j» (*) ») ***tf*c 

^MrStt^JCDiB^S^. 18ffl<DmSt»P<Mffia 1 o 
0 fiSSP^/c 0 . 2 mMSPOT, ^Kttll 

[0 07 5] cti6©w®ffitt»Ji**S*r«isijnLrfeJ: 

[0076] **^(DSS*|»±Bt»l4fflafi6!»«:SJBS 



(17) 
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■fePVJ^rtf-h, x^;HrDv;i/:/yiZT-- F, 
^x^U>yj n-JU-ty^T^Ux-f-Jk ^x^b> 
n-jl/^y x^Jl/X-T^k n-;U 

2-^^7*Pt^>lx^k x F+^H&x^k 
b Fn + S/iMx^Jk 2-hFP^^>-3-^^^ 10 
*>BM*'k 3-^F^i/7'Pft>^^k 3- 
y h*V"7'Pfc:**>|$x^;k 3-x^«>7'Pt't> 
«TX?-;k 3-iK^Pft>l^?ik t;l>t*> 

Jk ?L^x=f-;k H^^jm^t^ci^ti. 

N, N-y^^^r-fe FT 5 h\ N-^^;ut:n «; F 

>, ^)V7s)^^-iy F> ^>^;I/Xf ;l/x-f 20 

[0 0 7 7 ] c*i6©jSffj©*r^ntu>^y3-ji/ 

^;I/X — xJl/7-fef*— k 3-iK^7 4 Pft>i 

[0 0 7 8] *ww«c*j(,»r, s«l»±Bl©±«:»fSd 

±^>hv^pxl/>;hPxi;^ilFH i - 6 2 0 
BC. ARCH-2W^„ 

[0079] *mwjmm±mtmmmm8*i£mu 
tcrr^my * h us?* v»gmoymmt ltb, tk^ 
fb^-hu^A. *«Mk*»;^A. KKth»;w t 40 

fO^-7^1, i/xf;b7^>, ^-n-^^;l/T 
^>f©fl7;>I, F>;xf;i/7$>, ^^;^x 
=^)ir * y^com^r s >s» ^ywx^y-ji7a 

>, h'Jx^y-7S >^©7i^-Jb7 * -rF 
7^^7>*x-)AtFP + ->F, fF7Xf;l/7> 
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)i tf 0 JB©*i6 jftcc A v :/ a t* Jt/ r ;u 3 - ;H£© r ^ ^ 

[0 08 0] Ctl6©^^©4ir^^b< «IQ7> 

AtFPt^^F, 3»;>r&£o 
[0 08 1 ] ±£^l»Jhlttt^n0m«ffi«flHR@ 

1*S»l»±M^fPSt-rS. CCt, KMR±8t©W*£ 
0 1-3. 0 /zm#*?$tA>« Sfc&JHfc'* 
-^*r^^<bLT{i8 0-2 5 O'Ctl- 1 2 O^ffl 
r&£ 0 *:<D'\k. 7*F1/^F^ ZCD&m&O 

-7X?zmLx. s§7fcu ftflitsct 

CCfcDfifcF&U^* F£f#£C<t#r#£ 0 i&K<Cj£C 
XX%&Mm (PEB : Post ExposureBake) ^rtf^C 

[0 08 2] *«^©JSI*l»ih*»»4fflia««JW, 

SMItfSK, */caR*»CC^*tiS*®R*©igttK* 

3lS©iST*^^tt^ 
[0083] 

*i6ecis«s^-sfe©r«&ii. 

^^1 ((10) (D^) ) 

2 - t Fn^^xfjl/y^^rj l/-H30gi2-t 
ftt7F>f;H90. 5g^7tF>6 0 0mHC» 
U/c^ F'Jx^75>10U^iT0fc o 4 0°C 

(iy'J*m7A^P7F^77 y -iCr^L/c 0 
iR$7 5%. 

DMF60g CC»«$ SttSR* 6 5 -CCCUDS 

«st»(cii^3owo/c fl finite 

MiLtV-65 (IQt^M (*) ^d°d) 5 0mgr^2 

•;^OGPCmtfofciC5 4 Ii^'JX^l/> 
»»CCTfiS¥i^^fi« 3 4 0 0 0 r * o /Co 
[0 08 4]^«2 ( (13) (D^m 

2 - fc Fn + ^/^ne;W f j U-M44gi2- 
Mt7F^;H9 0. 5 g£7-te h >6 0 0 m 1 6C» 



(18) 
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JllIOfcaL F'Jx^r$>101g«TU e 40 

•cr4B»iaiRiS3i*fcfk ^StK2 y ? Fn^aaniL, 

/c„ 4X^8 0% o 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The constituent for antireflection film ingredients characterized by including the high molecular 
compound which has the structure shown by the following general formula (I) or the general formula (II) in 
a side chain. 
[Formula 1] 

w 
I 

Y=C^ 




[Formula 2] 
O 



-<Zi) n (ii) 



In a formula (I) or (II), W expresses the connection radical to a macromolecule principal chain, Y expresses 
an oxygen atom, a sulfur atom, or =N-V, and it is Zl and Z2. It may be the same, or you may differ, an 
electron releasing group is expressed, and, in m, 0-2n express the integer of 0-3. the case where m and n are 
2-3 — Zl and Z2 You may differ, even if respectively the same. V is -OH and -NH2. Or the ring radical of 
the carbon numbers 5-14 which may have the straight chain of carbon numbers 1-20, branching, the alkyl 
group (these may have the substituent) as which annular any are sufficient, and the substituent, a hetero ring 
radical, or the alkoxy group of carbon numbers 1-20 is expressed. 

[Claim 2] The constituent for antireflection film ingredients characterized by including the high molecular 
compound which has the structure shown by the following general formula (III) or the general formula (IV) 
in a principal chain or a side chain as a part of repeat unit. 
[Formula 3] 



C?l)n 



a. 



dm 



-</T 



[Formula 4] 
<Zi)„ 




(IV) 
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In a formula (HI) or (IV), Y expresses an oxygen atom, a sulfur atom, or =N-V, and it is Zl and Z2. It may 
be the same, or you may differ, an electron releasing group is expressed, and, in m, 0-2n express the integer 
of 0-3. the case where m and n are 2-3 — Zl and Z2 You may differ, even if respectively the same. V is -OH 
and -NH2. Or the ring radical of the carbon numbers 5-14 which may have the straight chain of carbon 
numbers 1 -20, branching, the alkyl group (these may have the substituent) as which annular any are 
sufficient, and the substituent, a hetero ring radical, or the alkoxy group of carbon numbers 1-20 is 
expressed: 

[Claim 3] The constituent for antireflection film ingredients characterized by including the high molecular 
compound which has the repeat unit of the structure shown by the general formula (V) or the general 
formula (VI). 
[Formula 5] 
R 1 

— (CH 2 -C-^- 
X 

I 



(V) 




[Formula 6] 
R 1 



— (cH 2 -C^- 0 




It sets to a formula (V) or (VI), and is Rl. A hydrogen atom, a methyl group, a chlorine atom, a bromine 
atom, and a cyano group are expressed. X expresses a divalent connection radical. Y, Zl, Z2, m, and n are 
synonymous with a thing according to claim 1. the case where m and n are 2-3 — Zl and Z2 You may differ, 
even if respectively the same. 

[Claim 4] said general formula (V) or general formula (VI) - setting - Zl and Z2 Each-OH, -OR4, and -NR 
five R6 Or -SR4 from — constituent for antireflection film ingredients according to claim 3 characterized by 
being the selected radical. (Here, as for R4, a carbon number expresses the hydrocarbon groups from 1 to 
20.) R5 and R6 — each — you may differ, even if the same, and a hydrogen atom and a carbon number 
express the hydrocarbon groups from 1 to 20. [ moreover, ] 

[Claim 5] The constituent for antireflection film ingredients characterized by containing following (a) and 
(b). 

(a) The high molecular compound which has the structure shown by a general formula (I) or a general 
formula (II) according to claim 1 . 

(b) The melamine permuted by at least one substituent chosen from the methylol radical, the alkoxy methyl 
group, and the acyloxy methyl group, guanamine, glycoluryl, or an urea compound. 

[Claim 6] The alkylene group in which W may have single bond and a substituent in the general formula (I) 
or the general formula (II), It is a connection radical containing the radical chosen from the arylene radical 
which may have the substituent, and the aralkylene group which may have the substituent (each W may 
have -C02-, -CONH-, -O-, -CO-, and one or more -S02 - on the way.). Zl and Z2 -OH, -OR4, -SR4, and - 
NR five R6 from — constituent for reflective **** ingredients according to claim 5 characterized by being 
the selected radical. (When m and n are 2-3, even if Zl and Z2 are the same respectively, they may differ.) 
R4 a carbon number — the hydrocarbon group of 1-20 - expressing — R5 and R6 each — you may differ, 
even if the same, and a hydrogen atom and a carbon number express the hydrocarbon group of 1-20. 
[Claim 7] The constituent for antireflection film ingredients characterized by containing following (a) and 

(c) . 

(a) The high molecular compound which has the structure shown by a general formula (I) or a general 
formula (II) according to claim 1 . 

(c) the radical chosen from the methylol radical, the alkoxy methyl group, or the acyloxy methyl group — the 
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phenol permuted two or more, a naphthol, or a hydroxy anthracene compound. 

[Claim 8] The alkylene group in which W may have single bond and a substituent in the general formula (I) 
or the general formula (II), It is a connection radical containing the radical chosen from the arylene radical 
which may have the substituent, and the aralkylene group which may have the substituent (each W may 
have -C02-, -CONH-, -O-, -CO-, and one or more -S02 - on the way.). Zl and Z2 -OH, -OR4, -SR4, and - 
NR five R6 from — constituent for reflective **** ingredients according to claim 7 characterized by being 
the selected radical. (When m and n are 2-3, even if Zl and Z2 are the same respectively, they may differ.) 
R4 a carbon number — the hydrocarbon group of 1-20 — expressing — R5 and R6 each — you may differ, 
even if the same, and a hydrogen atom and a carbon number express the hydrocarbon group of 1-20. 
[Claim 9] The constituent for antireflection film ingredients according to claim 1 characterized by 
containing the repeat structural unit shown by the following general formula (VII) in the high molecular 
compound which has the structure shown by said general formula (I) or general formula (II) 2 % of the 
weight to 50% of the weight. 
[Formula 7] 



The inside of a formula, and R2 Expressing a hydrogen atom, a methyl group, a chlorine atom, a bromine 
atom, and a cyano group, A is at the end. - It is CH2. An OH radical and -CH2 OR4 A radical or -CH2 
OCOCH3 The organic functional group which has a radical is expressed. R4 A carbon number expresses the 
hydrocarbon groups from 1 to 20. 

[Claim 10] It sets to a general formula (VII) and A is -CONHCH2 OH, -CONHCH2 OCH3, -C6 H4 CH2 
OH, and -C6 H4 CH2 OCH3. Or -CONHC(CH3)2 CHCOCH3 Constituent for antireflection film 
ingredients according to claim 9 characterized by being the radical obtained at the reaction with formalin. 
[Claim 11] The constituent for antireflection film ingredients according to claim 1 characterized by 
containing the repeat structural unit shown by the following general formula (VIII) in the high molecular 
compound which has the structure shown by said general formula (I) or general formula (II) 2 % of the 
weight to 30% of the weight. 
[Formula 8] 



The inside of a formula, and R2 R2 [ given in above-mentioned claim 9 ] It is synonymous and B expresses 
with an end the organic functional group which has an epoxy group. 

[Claim 12] The resist pattern formation approach characterized by using the constituent for antireflection- 
film ingredients of a publication for any 1 term of above-mentioned claims 1-11. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resist pattern forming method for using this constituent 
for antireflection-film ingredients for the constituent for ant ireflect ion-film ingredients effective in reduction 
of the bad influence by the reflection from a substrate substrate, and a list in the lithography process which 
uses various radiations. 
[0002] 

[Description of the Prior Art] A photoresist is applied to the thickness of 0.5-2 micrometers by the spin 
applying method or the roller-coating cloth method on substrates, such as a semi-conductor wafer, glass, a 
ceramic, or a metal. Then, it heats and dries and a circuit pattern etc. can be burned with radiations, such as 
ultraviolet rays, through an exposure mask, after giving BEKU after exposure as occasion demands, 
negatives are developed, and an image is formed. By furthermore etching this image as a mask, the shape of 
a pattern is processible on a substrate. There are manufacture of the circuit boards, such as semi-conductor 
production processes, such as IC, liquid crystal, and a thermal head, other photofabrication processes, etc. in 
a typical applicable field. 

[0003] In micro processing of the semi-conductor using a photoresist, prevention of the light reflex from a 
substrate side is becoming an important problem with detailed-izing of a dimension. Although the 
photoresist containing an extinction agent had been conventionally used for this purpose, there was a trouble 
of spoiling resolution. Then, the method of preparing an antireflection film (Bottom Anti-Reflective 
Coating, BARC) between a photoresist and a substrate has come to be examined widely. As antireflection 
film, inorganic membrane types, such as titanium, a titanium dioxide, titanium nitride, chromic oxide, 
carbon, and alpha-silicon, and the organic membrane type which consists of an extinction agent and a 
polymer ingredient are known. To the former needing a facility of a vacuum evaporation system, a CVD 
system, a sputtering system, etc. for film formation, the latter is made advantageous at the point which does 
not need a special facility, and much examination is performed. For example, the condensation product of a 
diphenylamine derivative given in JP,7-6961 1 ,B, and formaldehyde denaturation melamine resin, The thing, 
the maleic-anhydride copolymer given in U.S. Pat. No. 5294680, and the reactant of a diamine mold 
extinction agent which consist of alkaline soluble resin and an extinction agent, The thing containing a resin 
binder given in JP,6-1 18631, A, and a methylol melamine system heat cross linking agent, The acrylic resin 
mold antireflection film which has a carboxylic-acid radical, an epoxy group, and an extinction radical given 
in JP,6-1 18656, A in the same intramolecular, What consists of a methylol melamine given in JP,8-871 15, A 
and a benzophenone system extinction agent, the thing which added the low-molecular extinction agent to 
polyvinyl alcohol resin given in JP,8-179509,A are mentioned. 

[0004] As physical properties desired as a charge of organic system antireflection film material, it has a big 
absorbance to a radiation, There is no low-molecular diffusion object from an antireflection-film ingredient 
to the inside of a finishing resist at the time of insoluble (INTAMIKISHINGU with a resist layer should not 
happen) to a resist solvent, spreading, or stoving, Compared with a resist, it may have a big dry etching rate, 
and they are for example, Proc.SPIE, Vol.2 1 95, and 225-229 ( 1 994). It is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, a compound given [ above-mentioned ] in a patent 
does not fill these the demands of all, and the amelioration was desired. For example, in the old 
antireflection film, the light absorption capacity of a binder is not enough and what contains many aromatic 
series system extinction agents in order that an extinction agent may need to be increased or an absorbance 
may raise separately has the trouble that a dry etching rate is slow. Moreover, the thing containing the 
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functional group which raises alkali permeability like a carboxylic-acid radical to a bridge formation system 
has the problem of causing the swelling of the antireflection film and causing aggravation of a resist pattern 
configuration, when development by the alkaline water solution is performed. 

[0006] Therefore, an optical absorbance is large, the resist pattern which resolving power and a thickness 
dependency were good and was excellent is obtained, and the purpose of this invention is to offer the 
constituent for antireflection film ingredients which has a big dry etching rate. Another purpose of this 
invention is to offer the resist pattern formation approach that the resist pattern which has a big dry etching 
rate and the optical absorbance was excellent in, and resolving power and a thickness dependency were 
good and was excellent is obtained. 
[0007] 

[Means for Solving the Problem] That is, the purpose of this invention is attained by the following 
configuration. 

(1) The constituent for antireflection film ingredients characterized by including the high molecular 
compound which has the structure shown by the following general formula (I) or the general formula (II) in 
a side chain. 
[0008] 
[Formula 9] 



[0010] In a formula (I) or (II), W expresses the connection radical to a macromolecule principal chain, Y 
expresses an oxygen atom, a sulfur atom, or =N-V, and it is Zl and Z2. It may be the same, or you may 
differ, an electron releasing group is expressed, and, in m, 0-2n express the integer of 0-3. the case where m 
and n are 2-3 ~ Zl and Z2 You may differ, even if respectively the same. V is -OH and -NH2. Or the ring 
radical of the carbon numbers 5-14 which may have the straight chain of carbon numbers 1-20, branching, 
the alkyl group (these may have the substituent) as which annular any are sufficient, and the substituent, a 
hetero ring radical, or the alkoxy group of carbon numbers 1-20 is expressed. 

(2) The constituent for antireflection film ingredients characterized by including the high molecular 
compound which has the structure shown by the following general formula (III) or the general formula (IV) 
in a principal chain or a side chain as a part of repeat unit. 



w 



Y=C. 




[0009] 

[Formula 10] 



o 




[0011] 
[Formula 11] 

<Zi)n 



— c 
II 




^ <ZAn 



[0012] 

[Formula 12] 
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(IV) 



[0013] In a formula (III) or (IV), Y expresses an oxygen atom, a sulfur atom, or =N-V, and it is Zl and Z2. 
It may be the same, or you may differ, an electron releasing group is expressed, and, in m, 0-2n express the 
integer of 0-3. the case where m and n are 2-3 — Zl and Z2 You may differ, even if respectively the same. V 
is -OH and -NH2. Or the ring radical of the carbon numbers 5-14 which may have the straight chain of 
carbon numbers 1 -20, branching, the alkyl group (these may have the substituent) as which annular any are 
sufficient, and the substituent, a hetero ring radical, or the alkoxy group of carbon numbers 1 -20 is 
expressed. 

[0014] (3) The constituent for antireflection film ingredients characterized by including the high molecular 
compound which has the repeat unit of the structure shown by the general formula (V) or the general 
formula (VI). 
[0015] 

[Formula 13] 



[001 7] It sets to a formula (V) or (VI), and is Rl . A hydrogen atom, a methyl group, a chlorine atom, a 
bromine atom, and a cyano group are expressed. X expresses a divalent connection radical. Y, Zl, Z2, m, 
and n are synonymous with a thing according to claim 1. the case where m and n are 2-3 — Zl and Z2 You 
may differ, even if respectively the same. 

(4) said general formula (V) or general formula (VI) - setting ~ Zl and Z2 Each-OH, -OR4, and -NR five 
R6 Or -SR4 from — constituent for antireflection film ingredients given in the above (3) characterized by 
being the selected radical. (Here, as for R4, a carbon number expresses the hydrocarbon groups from 1 to 
20.) R5 and R6 — each — you may differ, even if the same, and a hydrogen atom and a carbon number 
express the hydrocarbon groups from 1 to 20. [ moreover, ] 

[001 8] (5) The constituent for antireflection film ingredients characterized by containing following (a) and 
(b). 

(a) The high molecular compound which has the structure shown in the above (1) by the general formula (I) 
or general formula (II) of a publication. 

(b) The melamine permuted by at least one substituent chosen from the methylol radical, the alkoxy methyl 
group, and the acyloxy methyl group, guanamine, glycoluryl, or an urea compound. 

[001 9] In a general formula (I) or a general formula (II) W (6) Single bond, The alkylene group which may 
have the substituent, the arylene radical which may have the substituent, It is a connection radical containing 
the radical chosen from the aralkylene group which may have the substituent (each W may have -C02-, - 
CONH-, -O-, -CO-, and one or more -S02 - on the way.). Zl and Z2 -OH, -OR4, -SR4, and -NR five R6 
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[Formula 14] 
R 1 
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from — constituent for reflective **** ingredients given in the above (5) characterized by being the selected 

radical. (When m and n are 2-3, even if Zl and Z2 are the same respectively, they may differ.) R4 a carbon 

number — the hydrocarbon group of 1 -20 — expressing — R5 and R6 each — you may differ, even if the 

same, and a hydrogen atom and a carbon number express the hydrocarbon group of 1-20. 

[0020] (7) The constituent for antireflection film ingredients characterized by containing following (a) and 

(c). 

(a) The high molecular compound which has the structure shown in the above (1) by the general formula (I) 
or general formula (II) of a publication. 

(c) the radical chosen from the methylol radical, the alkoxy methyl group, or the acyloxy methyl group ~ the 
phenol permuted two or more, a naphthol, or a hydroxy anthracene compound. 

[0021] In a general formula (I) or a general formula (II) W (8) Single bond, The alkylene group which may 
have the substituent, the arylene radical which may have the substituent, It is a connection radical containing 
the radical chosen from the aralkylene group which may have the substituent (each W may have -C02-, - 
CONH-, -O-, -CO-, and one or more -S02 - on the way.). Zl and Z2 -OH, -OR4, -SR4, and -NR five R6 
from — constituent for reflective **** ingredients given in the above (7) characterized by being the selected 
radical. (When m and n are 2-3, even if Zl and Z2 are the same respectively, they may differ.) R4 a carbon 
number — the hydrocarbon group of 1-20 ~ expressing — R5 and R6 each « you may differ, even if the 
same, and a hydrogen atom and a carbon number express the hydrocarbon group of 1-20. 
(9) The constituent for antireflection film ingredients given in the above (1) characterized by containing the 
repeat structural unit shown by the following general formula (VII) in the high molecular compound which 
has the structure shown by said general formula (I) or general formula (II) 2 % of the weight to 50% of the 
weight. 
[0022] 

[Formula 15] 
R 2 



— ^CH 2 -C^- 



(VII) 



[0023] The inside of a formula, and R2 Expressing a hydrogen atom, a methyl group, a chlorine atom, a 
bromine atom, and a cyano group, A is at the end. - It is CH2. An OH radical and -CH2 OR4 A radical or - 
CH2 OCOCH3 The organic functional group which has a radical is expressed. R4 A carbon number 
expresses the hydrocarbon groups from 1 to 20. 

(10) Set to a general formula (VII) and A is -CONHCH2 OH, -CONHCH2 OCH3, -C6 H4 CH2 OH, and - 
C6 H4 CH2 OCH3. Or -CONHC(CH3)2 CHCOCH3 Constituent for antireflection film ingredients given in 
the above (9) characterized by being the radical obtained at the reaction with formalin. 

(11) The constituent for antireflection film ingredients given in the above (1) characterized by containing the 
repeat structural unit shown by the following general formula (VIII) in the high molecular compound which 
has the structure shown by said general formula (I) or general formula (II) 2 % of the weight to 30% of the 
weight. 

[0024] 

[Formula 16] 
R 2 



(VIII) 



[0025] The inside of a formula, and R2 R2 [ given in the above-mentioned above (9) ] It is synonymous and 

B expresses with an end the organic functional group which has an epoxy group. 

(12) The above (1) The resist pattern formation approach characterized by using the constituent for 

antireflection-film ingredients of any one publication of - (1 1). 

[0026] 

[Embodiment of the Invention] It is more desirable to locate at least in the beta of a naphthalene ring the -C 
(=Y)-radical connected with a naphthalene ring from a viewpoint of matching with the wavelength (248nm) 
of a KrF excimer laser in a general formula (I), (III), and (IV). 

[0027] As a connection radical shown by W and X, they are single bond, the alkylene group which may 
have the substituent, the arylene radical which may have the substituent, and a connection radical (each of 
WandX may have -C02-, -CONH-, -O-, -CO-, and one or more -S02 - on the way.) containing the radical 
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chosen from the aralkylene group which may have the substituent. 

[0028] As an alkylene group which may have the substituent a substituent (desirable ~ the alkyl group of 
carbon numbers 1-10, -OH, and -OR4 --) - the straight chain alkylene chain (on the way - alike -C02-) of 
the carbon numbers 1-20 which may have SR4, -NR five R6, and a halogen radical - you may have CONH-, 
-O-, -CO-, and one or more -S02 - the branching alkylene chain of the carbon numbers 1-20 which may 
have the substituent ~ on the way ~ the alkylene chain of the carbon numbers 1-20 which may be alike and 
may have annular alkylene structure etc. is mentioned. 

[0029] As an arylene radical which may have the substituent a substituent (desirable - the alkyl group of 
carbon numbers 1-10, -OH, and -OR4 --) - The arylene radical (you may have -C02-, -CONH-, -O-, -CO-, 
and one or more -S02 - on the way) of the carbon numbers 6-14 which may have SR4, -NR five R6, and a 
halogen radical etc. is mentioned. 

[0030] As an aralkylene group which may have the substituent a substituent (desirable ~ the alkyl group of 
carbon numbers 1-10, -OH, and -OR4 --) - The aralkylene group (you may have -C02-, -CONH-, -O-, -CO-, 
and one or more -S02 - on the way) of the carbon numbers 7-15 which may have SR4, -NR five R6, and a 
halogen radical etc. is mentioned. 

[0031] As a connection radical shown by W and X, single bond, -C02-, -CONH-, - O-, -CO-, -S02-, and a 
substituent (desirable — the alkyl group of carbon numbers 1-10 — ) - the straight chain alkylene chain (on 
the way - alike -C02-) of the carbon numbers 1-20 which may have OH, -OR4, -SR4, -NR five R6, and a 
halogen radical - you may have CONH-, -O-, -CO-, and one or more -S02 - the branching alkylene chain of 
the carbon numbers 1 -20 which may have the substituent — on the way — the alkylene chain of the carbon 
numbers 1 -20 which may be alike and may have annular alkylene structure is mentioned as a more desirable 
thing. It is R4 here. The alkyl group of carbon numbers 1-20 is expressed, and it is R5 and R6. A hydrogen 
atom or the alkyl group of carbon numbers 1 -20 is expressed. 

[0032] Zl and Z2 An electron releasing group is expressed respectively. An electron releasing group is 
Hammett's substituent constant sigmap. Things are shown although a negative value is shown. Zl and Z2 
They are -OH, -OR4, -SR4, and -NR five R6 respectively. It is desirable. It is R4 here. The alkyl group of 
carbon numbers 1-20 is expressed, and it is R5 and R6. A hydrogen atom or the alkyl group of carbon 
numbers 1-20 is expressed. 

[0033] R4, R5, and R6 If it carries out, a methyl group, an ethyl group, n-propyl group, i-propyl group, n- 
butyl, i-butyl, t-butyl, n-pentyl radical, n-hexyl group, a cyclohexyl radical, n-octyl radical, a 2-ethylhexyl 
radical, n-nonyl radical, n-decyl group, n-lauryl radical, and n-stearyl radical are desirable. In the semantics 
in which a dry etching rate is not reduced, a methyl group, an ethyl group, n-propyl group, Especially 
hydrocarbon-group [ of the non-annular carbon numbers 1-6 such as i-propyl group n-butyl, i-butyl t-butyl, 
n-pentyl radical, and n-hexyl group, ], 2-hydroxyethyl radical, allyl group, 2, 3-dichloro propyl group, 2, and 
3-dibromopropyl radical is desirable. 

[0034] Y expresses an oxygen atom, a sulfur atom, or =N-V. V expresses the ring radical of the carbon 
numbers 5-14 which may have the straight chain of carbon numbers 1-20 which may have hydroxyl, an 
amino group, or a substituent, branching, the annular alkyl group, and the substituent, a hetero ring radical, 
or the alkoxy group of carbon numbers 1-20 here. 

[0035] Here, as the straight chain of carbon numbers 1-20 which may have the substituent, branching, and 
an annular alkyl group, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, t- 
butyl, n-pentyl radical, n-hexyl group, a cyclohexyl radical, n-octyl radical, a 2-ethylhexyl radical, n-nonyl 
radical, n decyl group, n-lauryl radical, n-stearyl radical, etc. are mentioned. 

[0036] As the ring radical or hetero ring radical of the carbon numbers 5-14 which may have the substituent, 
a pyrrole radical, a phenyl group, a tolyl group, a naphthyl group, a phenanthrene radical, an anthracene 
radical, etc. are mentioned. 

[0037] As an alkoxy group of carbon numbers 1-20, a methoxy group, an ethoxy radical, n-propoxy group, 
i-propoxy group, an n-butoxy radical, an i-butoxy radical, a t-butoxy radical, n-pentoxy radical, a 
methoxycarbonyl methyloxy radical, an ethoxycarbonyl methyloxy radical, etc. are mentioned. 
[0038] Especially as Y, an oxygen atom or a sulfur atom is desirable. 

[0039] It is possible to the high molecular compound of this invention to copolymerize the monomer of non- 
cross-linking in addition to the repeat unit which has the structure shown by the above-mentioned general 
formula (I) or the general formula (II), and, thereby, fine tuning of a dry etching rate, a reflection factor, etc. 
is made to it. The following are mentioned as such a copolymerization monomer. For example, it is the 
compound which has one addition polymerization nature unsaturated bond chosen from acrylic ester, 
acrylamides, methacrylic ester, methacrylamide, an allyl compound, vinyl ether, vinyl ester, styrene, and 
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crotonic-acid ester. Specifically For example, acrylic ester, for example, alkyl (carbon atomic number of 
alkyl group has desirable thing of 1-10) aery late for example, a methyl aery late, an ethyl aery late, and 
acrylic-acid propyl - Acrylic-acid t-butyl, acrylic-acid amyl, acrylic-acid cyclohexyl, Acrylic-acid 
ethylhexyl, acrylic-acid octyl, acrylic-acid-t-octyl, Chlorethyl acrylate, 2-hydroxyethyl acrylate 2, 2- 
dimethyl hydroxypropyl acrylate, 5-hydroxy pentyl acrylate, trimethylol propane monoacrylate, 
Pentaerythritol monoacrylate, benzyl acrylate, methoxybenzyl acrylate, Aryl acrylate (for example, phenyl 
acrylate, hydroxyphenyl acrylate, etc.), such as furfuryl acrylate and tetrahydrofUrfuryl acrylate; 
[0040] Methacrylic ester, for example, alkyl (carbon atomic number of alkyl group has desirable thing of 1- 
10) methacrylate for example, methyl methacrylate, ethyl methacrylate, and propyl methacrylate — 
Isopropyl methacrylate, t-butyl methacrylate, amyl methacrylate, Hexyl methacrylate, cyclohexyl 
methacrylate, benzyl methacrylate, KURORU benzyl methacrylate, octyl methacrylate, 2-hydroxyethyl 
methacrylate, 4-hydroxy butyl methacrylate, 5-hydroxy pentyl methacrylate, 2 and 2-dimethyl-3- 
hydroxypropyl methacrylate, trimethylol propane mono-methacrylate, Pentaerythritol mono-methacrylate, 
fUrfuryl methacrylate, Aryl methacrylate, such as tetrahydrofUrfuryl methacrylate for example, phenyl 
methacrylate and hydroxyphenyl methacrylate - Cresyl methacrylate, naphthyl methacrylate, etc.; 
acrylamides, for example, acrylamide, N-alkyl acrylamide (as an alkyl group), there are the thing of the 
carbon atomic numbers 1-10, for example, a methyl group, an ethyl group, a propyl group, butyl, t-butyl, a 
heptyl radical, an octyl radical, a cyclohexyl radical, benzyl, a hydroxyethyl radical, benzyl, etc. N-aryl 
acrylamide (as an aryl group) for example, there are a phenyl group, a tolyl group, a nitrophenyl group, a 
naphthyl group, a cyanophenyl radical, a hydroxyphenyl radical, a carboxyphenyl radical, etc. N and N- 
dialkyl acrylamide (as an alkyl group, there are the thing of the carbon atomic numbers 1-10, for example, a 
methyl group, an ethyl group, butyl, an isobutyl radical, an ethylhexyl radical, a cyclohexyl radical, etc.) N 
and N-aryl acrylamide (as an aryl group, there is a phenyl group etc., for example.) N-methyl-N-phenyl 
acrylamide, N-hydroxyethyl-N-methylacrylamide, N-2-acetamidoethyl-N-acetyl acrylamide etc.; 
methacrylamide, for example, methacrylamide, N-alkyl methacrylamide (as an alkyl group) there are the 
thing of the carbon atomic numbers 1-10, for example, a methyl group, an ethyl group, t-butyl, an ethylhexyl 
radical, a hydroxyethyl radical, a cyclohexyl radical, etc. N-aryl methacrylamide (as an aryl group) there are 
a phenyl group, a hydroxyphenyl radical, a carboxyphenyl radical, etc. N and N-dialkyl methacrylamide 
(there are an ethyl group, a propyl group, butyl, etc. as an alkyl group.) N and N-diaryl methacrylamide 
(there is a phenyl group etc. as an aryl group.) N-hydroxyethyl-N-methyl methacrylamide, N-methyl-N- 
phenyl methacrylamide, N-ethyl-N-phenyl methacrylamide etc.; An allyl compound For example, allyl 
ester, allyloxy ethanol (for example, an acetic-acid allyl compound, allyl caproate, a caprylic-acid allyl 
compound, a lauric-acid allyl compound, a palmitic-acid allyl compound, a stearin acid allyl compound, 
allyl benzoate, an acetoacetic-acid allyl compound, a lactic-acid allyl compound, etc.), etc.; 
[0041] vinyl ether (for example, hexyl vinyl ether — ), for example, alkyl vinyl ether Octyl vinyl ether, 
DESHIRU vinyl ether, ethylhexyl vinyl ether, Methoxy ethyl vinyl ether, ethoxyethyl vinyl ether, 
KURORU ethyl vinyl ether, The 1 -methyl -2, 2 -dimethyl propyl vinyl ether, 2-ethyl butyl vinyl ether, 
Hydroxyethyl vinyl ether, diethylene-glycol vinyl ether, Dimethylaminoethyl vinyl ether, diethylamino ethyl 
vinyl ether, Butylamino ethyl vinyl ether, benzyl vinyl ether, tetrahydrofurfiiryl vinyl ether, etc., the vinyl 
aryl ether (for example, vinyl phenyl ether and the vinyl tolyl ether — ) Vinyl KURORU phenyl ether, vinyl - 
2, 4-dichloro phenyl ether, The vinyl naphthyl ether, the vinyl anthranil ether, etc.; Vinyl ester For example, 
vinyl butyrate, vinyl iso butyrate, vinyl trimethyl acetate, Vinyl diethyl acetate, vinyl BARETO, vinyl 
caproate, Vinyl KURORU acetate, vinyl dichloro acetate, vinyl methoxy acetate, Vinyl butoxy acetate, vinyl 
phenyl acetate, vinyl acetoacetate, Vinyl lactate, vinyl-beta-phenyl butyrate, vinyl cyclohexyl carboxylate, 
benzoic-acid vinyl, salicylic acid vinyl, Krol benzoic-acid vinyl, tetra-KURORU benzoic-acid vinyl, 
naphthoic-acid vinyl, etc.; 

[0042] styrene, for example, styrene, and alkyl styrene (for example, methyl styrene — ) Dimethyl styrene, 
trimethyl styrene, ethyl styrene, diethyl styrene, Isopropyl styrene, butyl styrene, hexyl styrene, cyclohexyl 
styrene, DESHIRU styrene, benzyl styrene, KURORU methyl styrene, trifluormethyl styrene, Alkoxy 
styrene, such as ethoxy methyl styrene and acetoxy methyl styrene for example, methoxy styrene and 4- 
methoxy-3 -methyl styrene — halogen styrene (for example, KURORU styrene — ), such as dimethoxy 
styrene Dichloro styrene, TORIKURORU styrene, tetra-KURORU styrene, pen TAKURORU styrene, 
bromine styrene and a jib ~ ROM styrene, iodine styrene, and Fluor styrene — Tori Fluor styrene, 2- 
bromine-4-trifluormethyl styrene, Hydroxystyrene, such as 4-Fluor-3-trifluormethyl styrene for example, 4- 
hydroxystyrene, 3 -hydroxystyrene, and 2-hydroxystyrene — 4-hydroxy-3-methyl styrene, 4-hydroxy -3,5- 
dimethyl styrene, 4-hydroxy-3 -methoxy styrene, 4-hydroxy-3-(2-hydroxybenzyl) styrene, etc., Carboxy 
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styrene; Crotonic-acid ester, for example, crotonic-acid alkyl ; Itaconic-acid dialkyls (For example, crotonic- 
acid butyl, crotonic-acid hexyl, glycerol mono-crotonate, etc.) ; The dialkyl ester of a maleic acid or boletic 
acid (For example, dimethyl itaconate, itaconic-acid diethyl, dibutyl itaconate, etc.) Or monoalkyl ester; (For 
example, dimethyl MARERETO, dibutylfumarate, etc.) There are an acrylic acid, a methacrylic acid, a 
crotonic acid, an itaconic acid, a maleic anhydride, maleimide, acrylonitrile, a methacrylonitrile, MAREIRO 
nitril, etc. In addition, what is necessary is just the addition polymerization nature unsaturated compound 
which is used in said this invention and in which a repeat structural unit and copolymerization are possible. 
[0043] The monomer which contains a hydroxyl group especially in the semantics which has the heat cross- 
linking of a high molecular compound raised, for example, 2-hydroxyethyl (rneta) aery late, 2 -hydroxy propyl 
(meta) acrylate, ethylene glycol monochrome (meta) acrylate, polyethylene-glycol monochrome (meta) 
acrylate, propylene glycol monochrome (meta) acrylate, polypropylene-glycol monochrome (meta) acrylate 
or the acrylamide (meta) monomer corresponding to each above, vinyl alcohol, hydroxystyrene, and 
hydroxy methyl styrene are desirable. Moreover, the alkyl (meta) acrylate monomer which has the alkyl 
chain of carbon numbers 1-10 in the semantics which can keep the solvent solubility of a polymer good, 
without reducing a dry etching rate is also desirable. 

[0044] The high molecular compound in the constituent for antireflection film ingredients of this invention 
may have the cross-linking radical in the macromolecule chain. For example, what copolymerized the repeat 
structural unit which has the above-mentioned general formula (VII) or (VIII) the cross-linking radical 
shown is mentioned. 

[0045] a general formula (VII) ~ or (VIII) — setting ~ R2 a hydrogen atom, a methyl group, a chlorine 
atom, a bromine atom, and a cyano group — expressing - A — an end -CH2 An OH radical, -CH2 OR4, or - 
CH2 OCOCH3 The organic functional group which has a radical is expressed. R4 A carbon number 
expresses the hydrocarbon groups from 1 to 20. Preferably, A is -CONHCH2 OH, -CONHCH2 OCH3, -C6 
H4 CH2 OH, and -C6 H4 CH2 OCH3 and -CONHC(CH3)2 CHCOCH3. They are formalin and the radical 
made to react. B expresses with an end the organic functional group which has an epoxy group. Preferably, 
it is the radical shown below. 
[0046] 

[Formula 17] 

— O -CH 2 - CH— CH 2 — C0 2 — CH 2 - CH— CH 2 

N o O 

— CO z — CH 2 CH 2 COj,— CH 2 -CH— CH 2 

O 

[0047] As a content of the repeat structural unit which has the structure shown by the general formula (I) or 
general formula (II) in the high molecular compound in this invention, it is 50 - 95 % of the weight still 
more preferably 30 to 97% of the weight preferably ten to 99% of the weight. As a content of the repeat 
structural unit which has the above-mentioned general formula (VII) or (VIII) the cross-linking radical 
shown in the high molecular compound in this invention, 2-50 % of the weight is desirable to all repeat 
units, and it is 5 - 30 % of the weight more preferably. As a content of other repeat units other than the 
repeat structural unit which has the repeat structural unit shown by the above-mentioned general formula (I) 
or the general formula (II) in the high molecular compound in this invention and a general formula (VII), or 
(VIII) the cross-linking radical shown, 0-80 % of the weight is desirable to all repeat units, and it is 20 - 70 
% of the weight more preferably. Although the example of the high molecular compound in this invention is 
shown below, the contents of this invention are not limited to these. 
[0048] 

[Formula 18] 
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CH 3 



-/ch 2 -c}- o 

V C0 2 C 2 H 4 -0-C-^Y^l < X) 



CH 3 

— fcH 2 -cj- H o 

COAH.-N-C-f^V^I (2) 



H 

— (CH 2 -C^- o 

C(Wc 4 H 8 -0-C-|^jj^j (3) 



CH, 

O 

COi,CH 2 CH-0-r-^ ^ ii} 
CH 3 

CO, 



— /cH 2 -cV 



— £cH 2 -cV 



o 

C0 2 CH 2 CHCH 2 - O - C ( 5 } 



[0049] 

[Formula 19] 
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CH 3 

CO 2 C 5 H 10 -N^J^Jj O) 



[0050] 

[Formula 20] 
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C02C 2 H 4 - o~c YYi co 2 ch 3 



CH 3 CH 3 CH 3 

| H 0 CC^CH, COjA^-OH (11) 

C0 2 C 2 H4-N-C- 



H H H 

0 C0 2 C 3 H 7 C0 2 C 2 H 4 -OH 

CONHC 4 He - 0 - C 



CH 3 CH3 



— ^CH 2 -C^- o — (CH 2 -C^- (13) 

C0 2 CH 2 CH-0-C-i* ! ^ v Y^ !!s l C0 2 CH 2 CH-OH 
CH, CH 3 



CH 3 H 
-i C »>-& 0 "(cH 2 -i)- ( 14) 

C0 2 CH 2 CHCH 2 - O - C -f^Y^l CN 
OH 

[0051] 

[Formula 21] 
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O " C62C 2 H 4 0C2H 4 -0H (15) 



(16) 



H CH 3 

COzC^-OH 

H H CH 3 

— A:h 2 -c^- -^ch 2 -c^- -^ch 2 -c^- (17) 



O 

CH 3 CH 3 



-Ki)- t^v^ -Kfr (18> 

CO 2 C s H 10 -N JMM C0 2 C2H 4 -OH 
O 
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OH HO-^V 



OH 



H 
I 
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C0 2 CH 3 
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| o CONHCH 2 OH COzCa^OH 
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(28) 
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CH 3 H CH 3 
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[0055] The high molecular compound which forms the antireflection film of this invention is compoundable 
by approaches, such as a radical polymerization, anionic polymerization, and cationic polymerization. 
Various approaches, such as solution polymerization, suspension ******, an emulsion polymerization, and a 
bulk polymerization, are possible for the gestalt. 

[0056] although the molecular weight of the high molecular compound which forms the antireflection film 
of this invention changes with the spreading solvent to be used, the solution viscosity demanded, the film 
configuration demanded — as a weighted mean — 1000-1 million — desirable — 2000-300000 — it is 3000- 
200000 still more preferably. In this invention, as a content in the constituent for antireflection film 
ingredients of the above-mentioned high molecular compound, 30 - 100 % of the weight is desirable, and is 
50 - 90 % of the weight more preferably. 

[0057] It is desirable to make the constituent for antireflection-film ingredients of this invention carry out 
heat bridge formation by spreading afterbaking in the semantics which prevents interface mixing 
(INTAMIKISHINGU) with the photoresist to finish. That is, it is desirable to contain (b) or (c) further as a 
heat cross linking agent in the constituent for antireflection film ingredients of this invention. 
[0058] The melamine compound permuted by at least one substituent chosen from the methylol radical 
contained as a (b) component with the (a) component in the constituent for antireflection-film ingredients of 
this invention, the alkoxy methyl group, and the acyloxy methyl group, a guanamine compound, a 
glycoluryl compound, or an urea compound can stop INTAMIKISHINGU with the photoresist which 
constructs a bridge with heating and finishes the giant-molecule extinction agent of the (a) component. In 
the case of a melamine, in the case of 2-6 pieces, glycoluryl, guanamine, and an urea compound, the content 
of a kind of radical is 2-4 pieces at least among the methylol radical in these compounds, an alkoxy methyl 
group, and an acyloxy methyl group, but in the case of a melamine, in the case of 5-6 pieces, glycoluryl, 
guanamine, and an urea compound, they are 3-4 pieces preferably. 

[0059] . obtained when each of these methylol radical content compounds makes a melamine, glycoluryl, 
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guanamine, or urea react with formalin under existence of basic catalysts, such as a sodium hydroxide, a 
potassium hydroxide, ammonia, and tetra-alkylammonium hydroxide, and an alkoxy methyl group content 
compound are obtained by heating a methylol radical content compound in alcohol under existence of acid 
catalysts, such as a hydrochloric acid, a sulfuric acid, a nitric acid, and methansulfonic acid. An acyloxy 
methyl group content compound is obtained by carrying out mixed stirring of the methylol radical content 
compound with the bottom acyl chloride of basic catalyst existence. 

[0060] Hereafter, the example of a compound of having these above-mentioned substituents is given. The 
compound in which 1-5 of the methylol radical of the compound which 1-5 of the methylol radical of for 
example, a hexa methylol melamine, a hexamethoxy methyl melamine, and a hexa methylol melamine 
methoxymethyl-ized or its mixture, a hexamethoxy ethyl melamine, a hexa acyloxy methyl melamine, and a 
hexa methylol melamine carried out acyloxy methylation as a melamine compound, or its mixture is 
mentioned. The compound in which 1-3 methylol radicals of the compound which 1-3 methylol radicals, for 
example, tetra-methylol guanamine, tetramethoxy methyl guanamine, and tetra-methylol guanamine, 
methoxymethyl-ized or its mixture, tetramethoxy ethyl guanamine, tetra-acyloxy methyl guanamine, and 
tetra-methylol guanamine carried out acyloxy methylation as a guanamine compound, or its mixture is 
mentioned. 

[0061] As a glycoluryl compound, the compound which 1-3 of the methylol radical of tetra-methylol 
glycoluryl, tetramethoxy methyl glycoluryl, and tetra-methylol glycoluryl methoxymethyl-ized, for example 
or its mixture, the compound in which 1 -3 of the methylol radical of tetra-methylol glycoluryl carried out 
acyloxy methylation, or its mixture is mentioned. 

[0062] As an urea compound, the compound which 1-3 methylol radicals, tetra-methylol urea, tetramethoxy 
methyl urea, and tetra-methylol urea, methoxymethyl-ized, for example or its mixture, tetramethoxy ethyl 
urea, etc. are mentioned. 

[0063] The content of the (b) component in the constituent for antireflection film ingredients of this 
invention is 5 - 30 % of the weight preferably two to 50% of the weight to total solids. 
[0064] In the constituent for antireflection film ingredients of this invention next, with the (a) component (c) 
The phenolic compound permuted by at least one radical chosen from the methylol radical contained as a 
component, the alkoxy methyl group, and the acyloxy methyl group, Like the case of the (b) component, a 
naphthol compound or a hydroxy anthracene compound raises the absorbance of an antireflection film 
constituent further while controlling INTAMIKISHINGU of the (a) component and a finishing photoresist 
according to heat bridge formation. 

[0065] (c) Even if there are few methylol radicals contained in a component, acyloxy methyl groups, or 
alkoxy methyl groups per molecule, it is required for two pieces, and its compound with which all of the 2nd 
place of a phenol nature OH radical and the 4th place were permuted from a viewpoint of heat cross- linking 
and preservation stability is desirable. Moreover, the 2nd place of an OH radical of a non-permuted thing is 
[ the naphthol compound and hydroxy anthracene compound used as a frame ] desirable. Even if the 3rd 
place of the phenolic compound used as a frame or the 5th place has not permuted, it may have the 
substituent. You may have the substituent, even if except has not permuted at least 2 of an OH radical in the 
naphthol compound used as a frame. 

[0066] These methylol radical content compounds use for a raw material the phenol nature OH radical 
content compound the 2nd place of a phenol nature OH radical or the 4th place of whose is a hydrogen 
atom, and are obtained by making this react with formalin under existence of basic catalysts, such as a 
sodium hydroxide, a potassium hydroxide, ammonia, and tetra-alkylammonium hydroxide. Moreover, an 
alkoxy methyl group content compound is obtained by heating the above-mentioned methylol radical 
content compound in alcohol under existence of acid catalysts, such as a hydrochloric acid, a sulfuric acid, a 
nitric acid, and methansulfonic acid. An acyloxy methyl group content compound is obtained by making the 
above-mentioned methylol radical content compound react with the bottom acyl chloride of basic catalyst 
existence. 

[0067] As a frame compound, the 2nd place of a phenol nature OH radical or the 4th place is used for 
bisphenols, such as a non-permuted phenolic compound, a naphthol, a hydroxy anthracene compound, for 
example, a phenol, o- m-, p-cresol, 2, 3-xylenol, 2, 5-xylenol, 3, 4-xylenol 3,5-xylenol and bisphenol A ] 4, 
and 4'-bis-hydroxy biphenyl, TrisP-PA (Honshu Chemical Industry Co., Ltd. product), naphthol, dihydroxy 
naphthalene, 2, and 7-dihydroxy anthracene etc. 

[0068] As an example of a component, for example (c) A TORIMECHI roll phenol, the Tori 
(methoxymethyl) phenol, The compound which 1-2 methylol radicals of a TORIMECHI roll phenol 
methoxymethyl-ized, TORIMECHI roll-3-cresol, Tori (methoxymethyl)-3-cresol, The compound which 1-2 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/29/2005 



JP, 1 0- 1 8667 1 , A [DETAILED DESCRIPTION] 



Page 16 of 20 



methylol radicals of TORIMECHI roll-3-cresol methoxymethyl-ized, Dimethylol cresol, such as 2 and 6- 
dimethylol-4-cresol, Tetra-methylol bisphenol - A, tetramethoxy methyl bisphenol - A, The compound 
which 1-3 methylol radicals of tetra-methylol bisphenol- A methoxymethyl-ized, the tetra-methylol -4 and 4' 
— a - bis-hydroxy biphenyl, the tetramethoxy methyl -4, and 4* — a - bis-hydroxy biphenyl — There are a 
compound, bis-hydroxymethyl naphthalene diol, etc. which 1-5 methylol radicals of the hexa methylol 
object of TrisP-PA, the hexamethoxy methyl object of TrisP-PA, and the hexa methylol object of TrisP-PA 
methoxymethyl-ized. As a hydroxy anthracene compound, 1, 6-dihydroxy methyl -2, 7-dihydroxy 
anthracene, etc. are mentioned, for example. As an acyloxy methyl group content compound, a part or the 
compound which all carried out acyloxy methylation is mentioned, for example in the methylol radical of 
the above-mentioned methylol radical content compound. 

[0069] These desirable compounds are phenolic compounds by which a TORIMECHI roll phenol, bis- 
hydroxymethyl-p-cresol, tetra-methylol bisphenol A, the hexa methylol of TrisP-PA (Honshu Chemical 
Industry Co., Ltd. product), or those methylol radicals were permuted by both the alkoxy methyl group, and 
a methylol radical and an alkoxy methyl group. The content in the constituent of this invention of these (c) 
components is 5 - 30 % of the weight preferably two to 50% of the weight to solid content. 
[0070] To the constituent for antireflection film ingredients of this invention, it is possible to add the further 
extinction agent, an adhesion assistant, and a surfactant if needed. 

[0071] As further extinction agent, for example, "the technique and commercial scene" (CMC publication) 
of industrial use coloring matter, the extinction agent of marketing given in a color handbook (edited by 
Society of Synthetic Organic Chemistry, Japan) — for example C. I.Disperse Yellow 1, 3, 4, 5, 7, 8, 13, 23, 
31, 49, 50, 51, 54, 60, 64, 66, 68, 79, 82, 88, 90, 93,102,114 and 124, C.I.Disperse Orange 1, 5, 13, 25, 29, 
30, 31, 44, and 57, 72 and 73, and C.I.Disperse Red 1, 5, 7, 13, 17, 19, 43, 50, 54, 58, 65, 72, 73, 
88,1 17,137,143,199 and 210, C.I.Disperse Violet 43 and C.I.Disperse Blue 96 and C.I.Fluorescent 
Brightening Agent 1 12,135 and 163, and C.I.Solvent Orange 2 and 45, Cl.Solvent Red 1, 3, 8, 23, 24, 25, 
27 and 49, C.I.Pigment Green 10, C.LPigment Brown The 2nd grade can be used suitably. An extinction 
agent is usually preferably blended at a rate below 30 weight sections below 50 weight sections to the 
constituent 1 00 weight section for antireflection film ingredients. 

[0072] An adhesion assistant raises the adhesion of a substrate, or a resist and the constituent for 
antireflection-film ingredients, and is mainly added for the purpose for making it a resist not exfoliate 
especially in an etching process. As an example, trimethylchlorosilane, dimethyl vinyl chlorosilicane, 
Chlorosilicanes, such as methyl diphenyl chlorosilicane and chloro methyl dimethyl chlorosilicane 
Trimethylmethoxysilane, dimethyl diethoxysilane, methyl dimethoxysilane, Alkoxysilane, such as a 
dimethyl vinyl ethoxy silane, diphenyldimethoxysilane, and phenyltriethoxysilane Hexamethyldisilazane, N, 
and N'-screw (trimethylsilyl) urea, Silazanes, such as dimethyl trimethyl silylamine and a trimethylsilyl 
imidazole Vinyl trichlorosilane, gamma-chloropropyltrimetoxysilane, Silanes, such as gamma-aminopropyl 
triethoxysilane and gamma-glycidoxypropyltrimetoxysilane Benzotriazol, benzimidazole, indazole, an 
imidazole, 2-mercaptobenzimidazole, 2-mercapto bends thiazole, Ureas, such as heterocycle-like 
compounds, such as 2-mercapto benzoxazole, urazole thiouracil, mercaptoimidazole, and 
mercaptopyrimidine, and 1 and 1 -dimethylurea, 1, and 3-dimethylurea, or a thiourea compound can be 
mentioned. 

[0073] These adhesion assistants are usually preferably blended at a rate of under 5 weight sections under 10 
weight sections to the constituent 100 weight section for antireflection film ingredients. 
[0074] A surfactant can be blended with the constituent for antireflection film ingredients of this invention 
in order to raise spreading nature, such as striae-SHON, further. As a surface active agent, for example The 
polyoxyethylene lauryl ether, Polyoxyethylene stearylether, the polyoxyethylene cetyl ether, 
Polyoxyethylene alkyl ether, such as the polyoxyethylene oleyl ether Polyoxyethylene alkyl ether, such as 
the polyoxyethylene octyl phenol ether and the polyoxyethylene nonyl phenol ether Polyoxyethylene 
polyoxypropylene block copolymers Sorbitan monolaurate, sorbitan monopalmitate, sorbitan monostearate, 
Sorbitan fatty acid esters, such as sorbitan monooleate, sorbitan trioleate, and sorbitan tris ARETO 
Polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate, Polyoxyethylenesorbitan 
monostearate, polyoxyethylene sorbitan trioleate, The Nonion system surfactants, such as polyoxyethylene 
sorbitan fatty acid ester, such as polyoxyethylene sorbitan tristearate, EFUTOPPU EF301, EF303, and 
EF352 (new Akita formation Make), The megger flicks F171 and F173 (Dainippon Ink make), Fluorad 
FC430 and FC431 (Sumitomo 3M make), Fluorochemical surfactants, such as the Asahi guard AG710, Sir 
chlorofluocarbon S-382, and SC101, SC102, SC103, SC104, SC105, SC106 (Asahi Glass Co., Ltd. make), 
Organosiloxane polymer KP341 (Shin-Etsu Chemical Co., Ltd. make), an acrylic-acid system or 
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methacrylic-acid system (**) polymerization poly flow No.75, No.95 (product made from Kyoeisha Fats- 
and-oils Chemical industry), etc. can be mentioned. A fluorochemical surfactant and a silicon system 
surfactant are especially desirable among these surfactants. The loadings of these surfactants are usually 
below 1 weight section preferably below 2 weight sections per solid content 100 weight section in the 
constituent of this invention. 

[0075] You may add independently and these surfactants can also be added in some combination. 
[0076] As a solvent in which the constituent for antireflection film ingredients of this invention is dissolved 
Ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, Methyl-cellosolve acetate, 
ethylcellosolve acetate, the diethylene-glycol monomethyl ether, Diethylene glycol monoethyl ether, 
propylene glycol methyl ether acetate, Propylene glycol propyl ether acetate, toluene, a xylene, A methyl 
ethyl ketone, cyclopentanone, a cyclohexanone, 2-hydroxy ethyl propionate, 2-hydroxy-2-methyl ethyl 
propionate, ethoxy ethyl acetate, Hydroxyacetic acid ethyl, 2-hydroxy-3-methyl butanoic acid methyl, 3- 
methoxy methyl propionate, 3-methoxy ethyl propionate, 3 -ethoxy ethyl propionate, 3 -ethoxy methyl 
propionate, methyl pyruvate, pyruvic-acid ethyl, ethyl acetate, butyl acetate, ethyl lactate, methyl lactate, 
etc. can be used. These organic solvents are independent or are used in two or more sorts of combination. 
Furthermore, high boilers, such as N-methyl formamide, N.N-dimethylformamide, N-methyl acetamide, 
N,N-dimethylacetamide, N-methyl pyrrolidone, dimethyl sulfoxide, and benzyl ethyl ether, can be mixed 
and used. 

[0077] Propylene glycol methyl ether acetate, 3-ethoxy ethyl propionate, and methyl lactate are desirable in 
the viewpoint of safety in these solvents. 

[0078] as the resist applied on the antireflection film in this invention — a negative and a positive type, 
although all can be used The chemistry magnification mold resist which consists of a binder which has the 
radical which a photo-oxide generating agent and an acid decompose [ radical ] and raises an alkali 
dissolution rate, Or the chemistry magnification mold resist which consists of a low molecular weight 
compound which an alkali fusibility binder, a photo-oxide generating agent, and an acid decompose [ low 
molecular weight compound ], and raises the alkali dissolution rate of a resist, Or the chemistry 
magnification mold resist which consists of a low molecular weight compound which the binder and acid 
which have the radical which a photo-oxide generating agent and an acid decompose [ radical ] and raises an 
alkali dissolution rate decompose [ low molecular weight compound ], and raises the alkali dissolution rate 
of a resist is suitable. For example, FHi[ by the Fuji hunt microelectronics company ]-620BC and ARCH-2 
are mentioned. 

[0079] As a developer of the positive type photoresist constituent which used the constituent for 
antireflection-film ingredients of this invention A sodium hydroxide, a potassium hydroxide, a sodium 
carbonate, a sodium silicate, Inorganic alkali, such as a meta-sodium silicate and aqueous ammonia, 
ethylamine, Secondary amines, such as primary amines, such as n propylamine, diethylamine, and G n 
butylamine Tertiary amines, such as triethylamine and methyl diethylamine, dimethylethanolamine, The 
water solution of alkali, such as annular amines, such as quarternary ammonium salt, such as alcoholic 
amines, such as a TORIETA no amine, tetramethylammonium hydroxide, tetraethylammonium hydroxide, 
and a choline, a pyrrole, and a piperidine, can be used. Furthermore, surfactants, such as alcohols, such as 
isopropyl alcohol, and the Nonion system, can also be used for the water solution of the above-mentioned 
alkali, carrying out suitable amount addition. 

[0080] the inside of these developers — desirable - quaternary ammonium salt — they are 
tetramethylammonium hydroxide and a choline still more preferably. 

[0081] The above-mentioned constituent for antireflection film ingredients, the constituent for antireflection 
film ingredients is stiffened, and an antireflection film is created. [ on substrates (example: transparence 
substrates such as silicon / diacid-ized silicon leather ** a glass substrate, and an ITO substrate etc.) which 
are used for manufacture of a precision integrated circuit device ] [ after spreading by the suitable methods 
of application, such as a spinner and a coating machine, ] Here, as thickness of an antireflection film, 0.01- 
3.0 micrometers is desirable. Moreover, as conditions [ BEKU / conditions / after spreading ], it is for 1 - 
120 minutes at 80-250 degrees C. Then, it can let spreading and an after that predetermined mask pass, a 
photoresist can be exposed, and a good resist can be obtained development, a rinse, and by drying. Exposure 
afterbaking (PEB:Post ExposureBake) can also be performed if needed. 

[0082] Since the extinction section has the small content (weight fraction) of carbocyclic ring, such as a ring 
which the reflected light prevention effectiveness is high, and is contained in the extinction section since it 
has sufficient big absorbancy index, even if the constituent for antireflection film ingredients of this 
invention makes [ many ] the addition of the extinction section in order to raise an absorbance further, there 
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are few falls of a dry etching rate. 
[0083] 

[Example] Hereafter, although the example of this invention is shown, this invention is not limited to these. 
Synthetic example 1 ((10) composition) 

After adding monomer composition 2-hydroxyethyl methacrylate 130g and 2-chlorination naphthoyl 190.5g 
to acetone 600ml, triethylamine lOlg was dropped. After making it react at 40 degrees C for 4 hours, 21. of 
distilled water was added and the products which precipitated were collected by the decantation. The silica 
gel column chromatography refined the product. 75% of yield. 

After dissolving lOg and methyl methacrylate lOg for the polymer composition above-mentioned monomer 
in DMF60g, reaction mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture 
to coincidence for 30 minutes. V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 hours as a 
polymerization initiator. Reactants were collected as fine particles by reprecipitating in 11. of distilled water. 
When GPC analysis of the obtained polymer was performed, weight average molecular weight was 34000 in 
standard polystyrene conversion. 
[0084] The synthetic example 2 ((13) composition) 

After adding monomer composition 2-hydroxypropyl methacrylate 144g and 2-chlorination naphthoyl 
190.5g to acetone 600ml, triethylamine 10 lg was dropped. After making it react at 40 degrees C for 4 hours, 
21. of distilled water was added and the products which precipitated were collected by the decantation. The 
silica gel column chromatography refined the product. 80% of yield. 

After dissolving 12g and 2-hydroxypropyl methacrylate lOg for the polymer composition above-mentioned 
monomer in DMF60g, reaction mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction 
mixture to coincidence for 30 minutes. V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 
hours as a polymerization initiator. Reactants were collected as fine particles by reprecipitating in 11. of 
distilled water. When GPC analysis of the obtained polymer was performed, weight average molecular 
weight was 25000 in standard polystyrene conversion. 
[0085] Synthetic example 3 ((14) composition) 

After adding monomer composition glycidyl methacrylate 142g and 172g of 2-naphthoic acids, and 

methoxy hydroquinone 0.5g to acetone 600ml, triethylamine 101 g was dropped. After making it react at 70 

degrees C for 4 hours, 21. of distilled water was added and the products which precipitated were collected by 

the decantation. The silica gel column chromatography refined the product. 80% of yield. 

After dissolving 12g and acrylonitrile 8g for the polymer composition above-mentioned monomer in 

DMF60g, reaction mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture to 

coincidence for 30 minutes. V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 hours as a 

polymerization initiator. Reactants were collected as fine particles by reprecipitating in 11. of distilled water. 

When GPC analysis of the obtained polymer was performed, weight average molecular weight was 19000 in 

standard polystyrene conversion. 

[0086] Synthetic example 4 ((15) composition) 

After adding monomer composition diethylene-glycol acrylate 160g and 2-chlorination naphthoyl 190.5g to 
acetone 600ml, triethylamine 101 g was dropped. After making it react at 40 degrees C for 4 hours, 21. of 
distilled water was added and the products which precipitated were collected by the decantation. The silica 
gel column chromatography refined the product. 80% of yield. 

After dissolving 12g and diethylene-glycol acrylate lOg for the polymer composition above-mentioned 
monomer in DMF60g, reaction mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction 
mixture to coincidence for 30 minutes. V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 
hours as a polymerization initiator. Reactants were collected as fine particles by reprecipitating in 11. of 
distilled water. When GPC analysis of the obtained polymer was performed, weight average molecular 
weight was 52000 in standard polystyrene conversion. 
[0087] Synthetic example 5 ((18) composition) 

5-amino pentanol 103g and dioxane 400g were added to the monomer composition 2 and 198g of 3- 
naphthalene dicarboxylic acid anhydrides, and it was made to react to them at 80 degrees C for 4 hours, 
chlorination [ after melting 200g of acquired imide objects to DMF500g ] methacryloyl - 74 was added and 
triethylamine 72g was dropped there. After making it react at 40 degrees C for 4 hours, 21. of distilled water 
was added and the products which deposited were collected by filtration. The product was recrystallized in 
ethyl acetate/hexane. 72% of yield. 

After dissolving 12g and 2-hydroxyethyl methacrylate lOg for the polymer composition above-mentioned 
monomer in DMF60g, reaction mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction 
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mixture to coincidence for 30 minutes. V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 
hours as a polymerization initiator. Reactants were collected as fine particles by reprecipitating in 11. of 
distilled water. When GPC analysis of the obtained polymer was performed, weight average molecular 
weight was 41000 in standard polystyrene conversion. 
[0088] Synthetic example 6 ((27) composition) 

After dissolving methacrylic monomer 18g, N-methylol acrylamide 2.5g obtained by monomer composition 
of the above-mentioned synthetic example 2, and acrylic-acid-2-hydroxyethyl 16g in DMF60g, reaction 
mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture to coincidence for 30 
minutes. The reactants which added V-65 (Wako Pure Chem product) 50mg 3 times every 2 hours as a 
polymerization initiator were collected as fine particles by reprecipitating in 11. of distilled water. When 
GPC analysis of the obtained polymer was performed, it was at standard polystyrene conversion and weight 
average molecular weight was 1 8000. 
[0089] Synthetic example 7 ((22) composition) 

2 and 3-naphthalene dicarboxylic acid dimethyl 24.4g was added to diethylene-glycol 21.2g, and 0.02g of 
calcium acetate and an antimony trioxide were added to this as a catalyst. Nitrogen gas was heated with 
delivery and the temperature up was carried out to 200 degrees C. Temperature was further raised under 
reduced pressure, the superfluous diethylene glycol was distilled off, and the target polymer was obtained. 
[0090] Synthetic 9-hydroxymethyl anthracene 208g and triethylamine lOlg and hydroquinone lg of the 
example 1 of a comparison were dissolved in 11. of DMF. As reaction mixture solution temperature did not 
exceed 30 degrees C there, it trickled chlorination acryloyl 90g into it over 2 hours. 21. of distilled water was 
added and the depositing rough crystals were collected by filtration. The rough crystal was recrystallized 
with ethanol-water. 75% of yield. After dissolving acrylic monomer 7g and obtained methyl acrylate 12g in 
DMF60g, reaction mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture to 
coincidence for 30 minutes. V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 hours as a 
polymerization initiator. Reactants were collected as fine particles by reprecipitating in 11. of distilled water. 
When GPC analysis of the obtained polymer was performed, weight average molecular weight was 4000 in 
standard polystyrene conversion. 

[0091] After making propionic-acid ethoxyethyl dissolve KISAMETOKISHI methyl melamine 2g in giant- 
molecule extinction agent 18g obtained in examples 1-6 and the examples 1-6 of example of comparison 1 
composition and considering as a solution 10%, it filtered using the microfilter made from Teflon of 0.10 
micrometers of apertures, and the antireflection film solution was prepared. This was applied on the silicon 
wafer using the spinner. 170 degrees C was heated for 3 minutes on the vacuum adhesion type hot plate, and 
the antireflection film was formed. The antireflection film solution was prepared also from the polymer 
similarly obtained by composition of the example 1 of a comparison. 

[0092] Instead of the hexamethoxy methyl melamine of seven to example 12 examples 1-6, the 
antireflection film solution of examples 7-12 was respectively obtained like examples 1-6 using 2.0g 
(Honshu Chemical Industry Co., Ltd. product) of hexa methylol objects of TrisP-PA. 
Hexamethoxy methyl melamine 3g was added to polymer 5g obtained in the example 7 of example 13 
composition, these were dissolved in ethyl lactate, and the antireflection film solution of an example 13 was 
respectively obtained like examples 1-6 as a solution 10%. 

[0093] After filtering the antireflection film solution of examples 1-13 and the example 1 of a comparison 
using the microfilter made from Teflon of 0.10 micrometers of apertures, it applied this on the silicon wafer 
using the spinner. 170 degrees C was heated for 3 minutes on the vacuum adhesion type hot plate, and the 
antireflection film was formed. All the thickness of the above-mentioned antireflection film was arranged 
with 0.17 micrometers. Subsequently, it was immersed in the spreading solvent, for example, gamma- 
butyrolactone, which uses these antireflection film for a resist, and propionic-acid ethoxyethyl, and checked 
that it was insoluble to the solvent. 

[0094] After having exposed using the contraction projection aligner (NSR[ by NIKON CORP. ]-2005i9C) 
after applying ARCH-2 (FUJIHANTO Electronics Technology product) as a positive type photoresist for 
KrF excimer lasers on the obtained antireflection film (0.85 micrometers of thickness), and processing for 
60 seconds at 1 10 degrees C as exposure afterbaking the back, in 2.38% of tetramethylammonium 
hydroxide water solution, negatives were developed for 1 minute and it dried for 30 seconds. Thus, the resist 
pattern on the obtained silicon wafer was observed with the scanning electron microscope, and marginal 
resolution and a thickness dependency were investigated. Moreover, the film absorbance of 248nm and the 
dry cleaning dirty rate were also evaluated, here - the film absorbance of 248nm - a quartz plate top - the 
constituent for antireflection film ingredients — spreading and stoving — carrying out ~ the film ~ forming - 
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- it — Shimadzu Make — it measured by spectrophotometer UV-240. Marginal resolution means the 
marginal resolution in the light exposure reproducing a 0.50-micrometer mask pattern in 0.85 micrometers 
of thickness. The ratio of the sensibility in 0.85 micrometers of resist thickness and the sensibility in 0.87 
micrometers of thickness estimated the thickness dependency. It is so desirable that this value is close to 1 .0. 
a dry cleaning dirty rate - the product made from Japanese Vacuum technology — CSE-1 1 10 - CF4 / 02 It 
measured under conditions. 

[0095] The result of evaluation was shown in the following table 1 . Thereby, the constituent for 
antireflection-film ingredients of this invention has a high film absorbance, and is understood that the film 
dependency of the sensibility of the standing wave reason by the improvement in marginal resolution of a 
photoresist and the reflected light reduction from a substrate is decreasing. 
[0096] 
[Table 1] 
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[0097] 

[Effect of the Invention] This invention offers the constituent for antireflection-film ingredients and the 
image formation method the dry etching rate was greatly excellent in high resolving power and a resist 
thickness dependency, with the constituent for antireflection-film ingredients which has the naphthalene 
radical content polymer which has the specific structure where a dry etching rate is large and the absorbance 
in 248nm is large. 

[Translation done.] 
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